Introduction
Tumors can be induced in the peritoneal cavity of rats by application of fibrous dusts. These tumors arise from mesothelial cells and are histologically comparable with the mesotheliomas induced by fibers in human pleura (1) . This assay for the assessment of fiber carcinogenicity (2, 3) . Since the general mechanism of tumor induction by fibers is still not understood, the relevance of the data obtained in the animal experiments used to assess fiber carcinogenicity in humans is discussed in depth (4) . Therefore, it is important to elucidate the mechanisms of fiber carcinogenesis. Molecular characterization of the tumors induced by fibers in rats may help in comparing them with tumors occurring in humans.
The investigation of oncogenes and tumor suppressor genes may provide information about tumor characteristics and the mechanisms of carcinogenesis induced by fibers. Mutational spectra of the p53 gene can give information about the way carcinogenic substances interact with the DNA (5, 6) . Most of the mutations that inactivate gene function occur within five functional domains of the gene (I-V) that contain the information for the DNA-binding activity of the protein (7) .
The position and type of mutation (transition or transversion) can leave a "molecular footprint" on the DNA (8) . One hypothesis concerning the carcinogenic effect of fibers is based on the involvement of reactive oxygen metabolites (9) . Reactive oxygen species (ROS) may be released by macrophages that accumulate in chronic inflammatory processes induced by fibers (10, 11) . A reaction of ROS with DNA may result in the generation of point mutations and therefore may be the cause of well-defined point mutations in p53, as described for H202 (12) . p53 is well known as a regulator of the cell cycle (13) as well as a protein that is activated and accumulated when DNA-damaging agents are applied (14) . The occurrence of point mutations in p53 and the differences in the expression levels of this tumor suppressor may be a typical feature of a tumor type and may give insight into the development of a malignant tumor.
Point mutations in p53 and the expression of p53 mRNA in cultured human mesothelioma cells have been investigated in two studies (15, 16) . Collectively the results showed that the occurrence of point mutations in p53 seems of minor importance in human mesotheliomas compared with other human tumor types. These results, however, preclude a statement about the potential of fibers to induce point mutations. In the case of human mesothelioma, p53 may not be the appropriate target for mutations to occur .
The Wilms' tumor suppressor gene (WTI) coding for a DNA-binding zinc finger protein was first identified by its mutational inactivation in cases of Wilms' tumors (17) (18) (19) . The normal expression pattern in several fetal and adult mesoderm-derived tissues exhibits variations in the amount of mRNA from four possible splicing variants (20) . WTI expression can be observed in mesothelial cells from humans, mice, and rats, as well as in pleural mesothelioma cells from humans and rats (21, 22) . In one case of human mesothelioma, a mutation in WTI was observed that converted the protein function from a transcriptional repressor into a transcriptional activator (21) . Walker (20) with the species-specific sequence changes. In additional PCR the three fragments were subsequently linked to obtain internal standards that can be used in identical concentrations in separate PCR for WTI and /-actin (32) . RT-PCR was performed as described (33) (24) . There were no differences in the morphologic differentiation of the tumors among the samples from animals treated with different carcinogens.
As a prescreening assay, we chose DGGE which is well known as a reliable method for rapid detection of point mutations (34 (42, 43) . In mesothelioma cells with WTI inactivated by mutations, the expression of these growth factors may be a growth stimulus for the tumor cell (44) . Because only a few mesotheliomas with WITI are described in the literature, this pathway of tumorigenesis apparently does not occur frequently. Another feature of the WTI protein is its affinity to p53. Both gene products can form a heterodimer protein complex that exhibits altered protein functions (45) . WTI then acts as a transcriptional activator after binding to the consensus sequence of the target gene. In the presence of certain amounts of WTI protein, a stabilization of p53 protein and an inhibition of apoptosis was observed (46) . Further investigation of the ip-induced tumors will determine whether one of these mechanisms is in force in fiber-induced tumors.
The results presented here show parallels between human mesotheliomas and the tumors induced by ip application of crocidolite asbestos in rats. In both systems p53 mutations seem to be of minor importance. Because of the positive results revealed from the B[a]P-induced tumors, the lack of mutations in p53 does not appear to be a characteristic of the tumor type mesothelioma. Moreover, a normal p53 status may be a typical feature of crocidolite-induced carcinogenesis and possibly of fiber-induced carcinogenesis in general.
